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[57] 



ABSTRACT 



A needle shield assembly having a single-use cannula lock 
of the present invention includes a needle cannula having a 
proximal end, a distal end and a lumen therethrough A hub 
includes a proximal end fox connection to a fluid transfer 
device and a distal end connected to the proximal end of the 
needle cannula. A collar is rotationally connected to the hub 
so that the collar can be rotated around the hub. An elongate 
needle cover removably engages the hub and covers the 
needle cannula. An elongate needle shield having a proximal 
end and a distal end is hingedly connected, through its 
proximal end, to the collar. The needle shield includes two 
sidewalls denning a longitudinal opening and a back wall 
between said side walls defining a recess having an interior 
surface. The needle shield is capable of pivoting from an 
open position wherein the needle cannula is exposed, to a 
closed needle protecting position wherein at least part of the 
needle cannula is within the longitudinal opening of the 
needle shield. The needle shield assembly further includes 
structure for preventing the needle shield from pivoting into 
the closed position unless the needle cover is removed, and 
structure for locking the needle shield in the closed needle 
protecting position when the needle shield is pivoted into the 
closed position. The structure for locking traps the needle 
cannula in the longitudinal opening of the needle shield. 
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METHOD OF MAKING A NEEDLE SHIELD Although the prior art provides many improved needle 

ASSEMBLY shield devices, there is still a need for a self-contained 

FIELD OF THE TNVFVTTftN Dccdle MM whcrdn *e needle shield can be 

WELD Or THE INVENTION positioned in the needle shielding position using a one- 

The subject invention relates to needle shields for hypo- 5 handed procedure and the needle shield automatically locks 

dermic needles, to help prevent accidental contact with the in the needle shielding position and is unable to be reused, 

needle. There is a need for a self-contained needle shield assembly 

Background which allows the needle to be used twice, once for with- 

a ^iHo«f«i ™^ v J u M drawing medication into a syringe and then for injecting the 

Accidental ^needle sticks with a used hypodermic needle lQ med ication into a patient wherein the nccdlfmay be 

can^smit disease. Most prior art needle assemblies have shielded between the first and second use. There is a need for 

It ^ ShieJ l S a ^ sIccvc * needle shield assembly which protects the cleanliness of 

that can be telescoped ^sUUy over the needle cannula. This ihe needle after the needle shield assembly is removed from 

pr<>cedure requires ahe^hcare worker to hold the needle lts sterile package. There is also a need for a needle shield 

^^J^ e ^^ C ^l n ° nC ^ " that provides the shortest possible fluid path 

and the shieldin fte other. Some medical procedures require between the syringe barrel and the needle tip to avoid loss 

AeappUcation of pressure to the penetration site after the 0 f medication in the fluid path which cannot be expelled, 
needle has been removed. Thus, healthcare workers are 

often unable to use bom hands for shielding the needle SUMMARY OF THE INVENTION 
cannula. In these situations, workers merely deposit the used ^ A needle shield assembly having a single-use cannula 
medical implement on a nearby surface with the intention of lock of the present invention includes a needle cannula 
disposing or shielding at a more convenient time, However, having a proximal end, a distal end and a lumen there- 
until the needle is shielded or properly disposed, the device through. A hub includes a proximal end for connection to a 
presents a potential danger to other people. fluid transfer device and a distal end connected to the 

A needle shield which is hinged near the base of the ^ proximal end of the needle cannula. A collar is rotationaUy 

needle has the advantage of allowing one-handed needle connected to the hub so that the collar can be rotated around 

re shielding, thus providing the opportunity for reshielding, the hub. An elongate needle cover removably engages the 

under most circumstances, immediately after use. hub and covers the needle cannula. An elongate needle 

A hinged needle shield which permanently locks when it snkld having a proximal end and a distal end is hingedly 
is pivoted to the closed needle shielding position has certain 30 connected, through its proximal end, to the collar. The 

advantages. Primarily, there is no doubt about the status of needle shield includes two sidewalls defining a longitudinal 

the needle shield assembly and the healthcare worker knows opening and a back wail between said side walls defining a 

that the needle should be carefully disposed of and not used recess having an interior surface. The needle shield is 

for further fluid transfer. This is analogous to the prior art capable of pivoting from an open position wherein the 

rigid cylindrical needle shield which is telescoped over the 33 needle cannula is exposed, to a closed needle protecting 

needle cannula and fricrionally engages the needle hub. It is position wherein the needle cannula is within the longitu- 

clear with the prior art needle assembly whether the needle dinal opening of the needle shield. The needle shield assem- 

is shielded or not shielded. However, having a permanently ol Y further includes structure for preventing the needle 

lockable hinged needle shield presents a problem in situa- shield from pivoting into the dosed position unless the 

tions where the needle is intended to be used twice. For 40 needle cover is removed, and structure for locking the needle 

example, the needle is first used to penetrate the pierceable shield in the closed needle protecting position when the 

stopper of a medication vial for the purpose of filing the needle shield is pivoted into the closed position. The struc- 

syringe with medication for subsequent injection into a ^ f°r locking traps the needle cannula in the longitudinal 

patient Hie needle shield assembly with attached syringe is opening of the needle shield, 

then transported to the patient area for injection of the 45 BRIEF DESCRIPTION OF THE DRAWINGS 

medication. If the needle is rc-shieldcd permanently after the rrre ^ m . 

syringe is filled it cannot be used for injection and a second FIG ' 1 « a side elevation view of the needle shield 

needle must be installed at the time of use. assembly of the present invention attached to a syringe 

It is advantageous to have a self-contained needle shield be^ being used, 

assembly wherein the adapter for the medical implement, » ' n m «P lodcd view illustrating the needle shield 

the needle cannula, and the needle shield are aU connected asscmbl y me Present invention attached to a syringe with 

in one unit The prior art includes syringes having cylinori- thc DCttU f ■** P 0 ** 0 ™ <* mc hub illustrated in 

cal sleeves over their outside diameter. After injection, the cross-section. 

sleeve is advanced to a locked needle protecting position. FIG ' 3 is a top plan view of a needle shield and collar 

The syringes are important safety devices, however, not all 55 asscmbl y for use in the present invention. 

syringes are used with a needle. The use of a self-contained HG. 4 is a cross-sectional view of the needle shield and 

needle shield assembly allows the end user to attach the assembly of FIG. 3 taken along lines 4—4. 

needle assembly onto a variety of syringe sizes and to FIG. 5 is a cross-sectional view of the needle shield and 

inventory standard syringes for all uses. Accordingly, a more collar assembly of FIG. 3 taken along lines 5 — 5. 

costly safety syringe would not have to be used for appli- 60 HG- 6 " * cross-sectional view of the needle shield and 

cations where the safety features are not necessary. collar assembly of FIG. 3 taken along lines 6— -6. 

It is also advantageous to have an enclosed needle cover FIG. 7 is a side elevation view of the needle shield 

mat protects the cleanliness of the needle even after the assembly of the present invention attached to a syringe at the 

needle shield assembly Is removed from its sterile package. time of first use. 

An enclosed needle cover protects all sides of the needle 65 FIG. 8 is a side elevation view of the needle shield 

while a hinged needle shield has one open side and allows assembly of the present invention after use with the needle 

exposure of the needle to airborne particles. shield in the closed position. 
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FIG 9 1* a perspective view of an alternative needle shield be able to rotate the needle shield with respect to the needle 
assembly of the present invention attached to a syringe. hob and have the shield maintain itself in the selected 
HG.T. iS a CT os3-se^ocalWew of an alternative needle g^^^^^^KSS 

shield- , portion 33 less than the thickness of collar 41 and/or making 

FIG. 11 is a side elevation view of an alternative needle the or distance across recess 34 slightly larger than 

shield assembly of the present invention illustrated without me diameter of the collar to provide a Motional 

the collar and needle shield. relationship between the collar and the hub. Also mechanical 

FIG. 12 is another alternative embodiment of the present retention can be provided by placing a series of projections 
needle shield assembly. 1Q on the hub or inside the collar and a series of recesses inside 

FIG. 13 illustrates an alternative needle shield and collar the collar or on the hub. The projections can engage the 
assembly. recesses to position the collar with respect to the hub but still 

allow rotation by overcoming the force of the projection and 

DETAILED DESCRIPTION rcocss engagement, interior surface 43 of collar 41 can be 

While this invention is satisfied by einbodiments in many 15 formed in a variety of shapes such as a constant inside 
Cerent forms, there are shown in the drawings and will be diameter. In this preferred embodiment, interior surface 43 
herein described in detail preferred embodiments of the is defined by four segments along rxnnor diameter C and four 
invention with the understanding mat the present disclosure segments along major diameter D, as best illustrated in FIG. 
is to be considered exemplary of the principles of the 3. Mmc* diameter C is slightly smaller than the diameter of 
invention and not intended to limit the scope of the invention ^ recess 34 on hub 2*. This stepped configuration makes the 
to those embodiments illustrated. The scope of the invention collar less sensitive to manufacturing tolerances so mat the 
will be measured by the appended claims and their equiva- factional fit between the collar and the hub can be more 

tightly controlled. The stepped configuration also gives the 

Adverting to FIGS 1-* a needle shield assembly having collar some flexibility to allow it to be easily snapped into 
asln^S 25 Place during the ass^ly process, T*x advantages of rota- 

^XLta a needle cannula 21 having a proximal end 22, tionalry cu^Jte cota to the hub will be explained in 
a distal end 23 and a lumen therethrough defining a longi- more detafl taeranafte ...... 

mdiiial axis 25. to uhs preferred cmbo^ An elongate rigid needle cover 37 having a cylmdncaUy- 

of mc needle cannula includes sharpened tip 26. It is within shaped side wall 38 and an open proximal end 39removably 
the purview of the present invention to include blunt cannula 30 engages hub 28 and covers needle cannula 21, as best 
which are cannula without sharp tips. Blunt cannula are illustrated in FIG. 2. A needle cover is an important advan- 
known in the art and are usually used to inject liquid into an tage of the present invention. Preferably, the needle assem- 
LV. set or other fluid path having an access port with a bly is manufactured and sterilized in a protective package 
pre-slit septum. The blunt cannula is forced through the slit with the needle cover in place. The needle cover provides a 
in the septum and into fluid conununication with the fluid 35 contaniination barrier for the needle after the needle shield 
flow path. Upon removal of the blunt cannula, the slit assembly is removed from the sterile package. Accordingly, 
portioTof me^eptom automatically seals itself. the user is assured of a clean needle at the time of first use. 

Ahub 28 iiidudes a proximo ^ At the time of first use, me needle cover is removed, as 

con^torroxinial N™"* m ™* 7 J * overcoming engagement forces 

mdudeTa bSse member 30 which for the purposes of 40 between the needle hub and the open proximal end of the 
describing the instant invention is part of the hub. There are needle cover. . 4 tm » A A**~A 

many ways of collecting the base member to the bub, such An elongate needle shield 45 having a distal end 46 and 
as through interference fit, adhesives, ultrasonic welding and a proximal end 47 is Mngcdly connec^ to collar 41. In this 
the like, ft is within the purview of the present invention to Feared cn ^^^^ * *■ T ^ gcd £ 
include a hub and its base member which are of a unitary 45 nected to collar 41 through Irving hinge 44. It is within the 
one-piece stricture. The one-piece structure may be accom- purview of the present iirventton to include any stwetare for 
pushed by many methods including injection molding the Mngcdly cotmecting me shield ^ 
huband base member as a one-piece unit thereby eliminate shield may be pivoted with respect to the collar. These 
ingthe need to assemble me base member to the hub during structures include known mechanical hinges and various 
the nianufactoing process. In this preferred embodiment, » linkages, or combinations of binges and linkages.^ Needle 
the collar is rotatably connected to the hub in a snap-fit shield 45 includes two side walls 5* andSl defining a 
arrangement which allows the collar, through application of longitudinal opening 52 and a back wall 53 between the side 
manual force, to be rotated around the hub. The rotational walls defining a recess 55 having an interior surface 56. 
connection of the collar and hub is accomplished by inter- The needle shield assembly of the present invention is 
action between structure on the hub including proximal 55 suitable for use with fluid delivery devices such as syringes, 
raised portion 32. distal raised portion 33 and collar receiv- For the purpose of illustration, needle shield assembly 20 is 
ing recess 34 and the collar. The distance across proximal illustrated connected to hypodermic syringe 70 conmrising 
raised portion 32 and distal raised portion 33 is greater than a syringe barrel 71 having a distal end 73, a proximal end 74 
the iiiside diameter of collar 41 aiKl greater than the diameter and a circular side wall 75 defining a chamber 76 for 
or distance across recess 34. During assembly, the collar is so retaining fluid and a lo ng i tudin a l axis 80. Volume measuring 
passed over the distal end of the hub and forced over distal indicia 72 are on the barrel for measuring the dose of 
raised portion 33 so that it snaps into (he space between medication to be delivered. The distal end of the syringe 
raised portion 32 and raised portion 33 and is trapped in that barrel is connected to me hub so that the lumen of the needle 
position. It is preferred mat there be a certain amount of cannula is in fluid co mmuni ca ti on with chamber 76 of the 
frictional engagement between the collar and the hub so that 65 syringe barrel In mis ernbodiment distal end 73 of the 
the collar cannot rotate too freely with respect to the hub. As syringe barrel includes a frusto-conically shaped tip 77 
will be explained in more detail hereinafter it is desirable to having a passageway therethrough which provides a fluid 
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path between the cannula and the chamber. The frusto- plished forming at least a portion of the aide walls so that the 
comcally shaped tip of the syringe barrel frictionaliy longitudinal opening is smaller than the needle cover so that 
engages a frusto-conically shaped cavity in the needle hub. the needle cover must be removed before the needle shield 
Tne distal end of the syringe barrel also includes a locking can be pivoted into the closed needle protecting position It 
luer-type collar 79 concentrically surrounding the tip. The 5 is within the scope of the present invention to include many 
luer collar has an internal thread which engages the needle structures which prevent the movement of the neetlle shield 
hub to hold it securely to the barrel It is within the scope of into the closed needle r*otecting position before the needle 
the present invention to include various hub configurations cover is removed. Such structures may include a projection 
to attach to a wide variety of medical or other fluid handling on the needle shield, the needle cover or on both elements 
devices. The hub configuration described hereinabove, hav- JQ which creates an interference between the needle shield and 
ing a frusto-conically shaped interior cavity, reflects one of the needle cover which prevents moving the needle shield 
these many possibilities. Many syringes, fluid handKng into the closed needle protecting position, 
devices, such as stopcocks and adapters, and other fluid Another important feature of the present invention 
handling devices contain luer slip and locking luer-type includes means for automatically locking the needle shield 
fittings to which the hub of a frusto-conically shaped interior in the closed needle protecting position when the needle 
cavity will properly engage. It is also within the purview of shield is pivoted into the closed position. *7Ui tomatically" is 
the present invention to provide a needle shield assembly intended to mean that movement of the needle shield suf- 
wherein the hub is integrally molded with the syringe barrel fi cientiy into the needle protecting position will cause lock- 
It is an important feature of the present invention that all *g to autwnatically without further action on behalf 
elements of the needle shield assembly are connected to the ^ " ™ u *?; Permanently" is intended to mean mat there is 
hub and that the hub is capable of directly connecting to a ^^^f™^^ 0 ^ n ^ t vm ra ? ain 
fluid handling device sucbas a ^ Some prior art i * I " DP £ disp0$aL ™ c lo * should V 0 "** withstand 

toe needle hub and the synnge, wherein the needle shield is nccdlc ^ ^ Writhe DCcdIe cann^L?^^ toe 

hingedly expected to the separate housing. A separate M needle cannula to be re-exposed 

hou^ lengthens the fluid flow pato between the chamber jj this preferred ernbe^ment, means for locking the 

in ine synnge ana the distal end of the needle cannula needle shield in the closed needle protecting oosition 

toereby wasting medication, because it cannot be expelled, includes needle cannula locking means for trapping the 

the fluid flow path through the housing must be filled with needle cannula in the longitudinal opening of toTneedle 

medication before medication can leave the proximal end of ^ shield In this preferred embodiment needle cannula locking 

toe needle. In some cases, toe medication may cost one means includes an arm 58 projecting from interior surface 

hundred times more than the syringe and small amounts of 56 of the needle shield. Arm 58 includes a transverse portion 

medication lost over a substantial number of syringes can 61 at its free end 59. Transverse portion 61 includes a ledge 

result in a substantial unnecessary loss of valuable medica- 62 which is positioned so that when the needle shiddis 

don. Also, the additional element increases the length 33 pivoted to the closed position, needle cannula 21 snaps past 

between toe synnge and the needle tip possibly making it transverse portion 61 and is trapped in the needle shield by 

slightly more difficult to accurately position the needle, for ledge 62. The action of toe needle cannula snapping past toe 

example in a patient's vein. transverse portion can be accomplished by deflection of the 

The use of a needle cover and a hinged needle shield in arm and/or toe transverse portion, by deflection of the needle 

the needle shield assembly of the present invention provides « cannula or by a combination of all elements so that after the 

other advantages in the maniifacturing and assembling of the needle cannula passes toe transverse portion, the parts return 

needle shield assembly. Most notably, the needle cannula, generally to their undeflected position or at least to a position 

hub and needle cover can be manufactured as a separate where the needle cannula cannot reverse its path and 

assembly. So long as the needle cover is attached to the hub remains trapped in toe recess of the needle shield. The 

the needle cannula and in particular the sharpened tip of the 43 retention forces are preferably such that an attempt to return 

needle cannula is protected from damage and contamination. the needle shield to toe open needle exposing position will 

The final assembly step involves slipping collar 41 over cause toe needle to be bent in that direction but usually not 

needle cover 37 until the collar snaps into place on the collar re-exposed. In this preferred embodiment arm 58 extends 

receiving recess 34 of the hub. To facilitate this assembly, from interior surface 56, and in particular outwardly from 

needle cover 37 includes annular flange 40 which has a 30 back wall 53. However, the arm could also extend from 

tapered outside surface to allow the collar to pass smoothly either of toe side walls and still achieve a similar result 

over annular flange 40 and distal raised portion 33 of the hub in this preferred exnbodirnent needle cannula locking 

and into recess 34 during assembly. Further, this final means also includes first inclined wall 64 and second 

assembly step is accomplished while the fragile needle inclined wall 65 having exterior surfaces 67 and 68 respec- 

cannula is protected by needle cover 37, thus avoiding 55 tively for urging toe needle cannula toward toe center of 

contamination and damage to the needle cannula. loiigftudinal opening 52 as the needle shield is being rotated 

Needle shield 45 is capable of pivoting from an open into the closed position. The inclined walls are especially 

position wherein needle cannula 21 is exposed, as best helpful if the longitudinal axis of the needle cannula is 

illustrated in FIG. 7, to a closed needle protecting position misaligned with respect to the loiu»itudinai axis of the hub 

wherein at least part of needle cannula is within the longl- 60 and syringe. The exterior surfaces will urge the needle 

tudinal opening of the needle shield, as best illustrated in cannula toward a central position so that it properly engages 

8. and trapped by the arm structure. Although the inclined 

As will be explained in more detail hereinafter, an iinpor- walls are not necessary for toe present invention at least one 

tant feature of the present invention includes means for wall is desirable and two walls, as best illustrated in FIGS, 

preventing the needle shield from being pivoted into the 65 3 and 5, are preferred. 

closed position before the needle cover Is removed. In mis Referring to FIGS. 7 and 8 it can be seen that the needle 

preferred embodiment means for preventing is accom- shield can be moved from the open position to toe closed 
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position using a stogl**anded procedure. For example, by engage the surface of needle ^ ^ ^ 

£S sjttoge 7«^Atoe finger, and advancing the needle shield toward «he aee<U e cov«^^oi^cr«u 

ne^shidd from the open to the dosed position by required to prvottbly move the needle shield from the 

pressing on the back wall with the thumb until the needle intermediate position to the open position 

shield is In the dosed locked position. To facilitate the j FIG. 9 illustrates an alternative needle shield assembly of 

single-handed operation of the needle shield, finger pad 69 the present invention. The alternative needle shield assem- 

of the needle cannnhL JP fikgcx and the needle shield when advancing the 

As best iUustrated in FIG. '-»^^«* » °* ^ ^ S to the dosed position. 
^«oS«S^eAwSr2SdWuS 30 ™- 10 illustrates an alternate needle shield for use with 
£5.1L£K2.ee ^s'dt^.^tational " the need* sHdd ^*"££SttSf% 
connection of the collar to the hub is an important feature of alternative needle shield ofthe ^^.£^£os 
ti^prlsciit invention because it allows rotation of the needle functions similarly to the needle shield assembly of FIDS, 
shield so that the bevel surface faces the same side of the 1-* „.,,_ „„,n„ ir« a „ A 

coto as the needle shield when the needle shield is in the 35 Alternative ne^eshjeld 10» induo^ stde walkUSO and 
ooen position Rotation of the needle shield to this position 151 defining a longitudinal opening 152 andabackwall 
oSr"knuTc^evcl surface and makes it £ier to between the side ^defining 

fa«H£ needle into . patient's vein or subcutaoeously. interior surface 156. Needle cannula locfang means for 
Abaft is desirable to tavVbevel surface 27 facing the same trapping , the, needle «u»ula in the lo^^ cpentagof 
side of the needle assembly as the needle shield when the « the needle shield tadudes an ami 158 JutvJn! [a ttanrras. 
needle shield is in the open position, so that the needle shield portion 161 at its free end including a ledge 162 
d^eT^ot interfere with^itioning the syringe at a low angle so that when the needle shield is pivoted to the closed 
^tne^en^b^ fHaoX^ patient's arm, ^^^J^^^^^^^ 
when attempting to gain access into a vein. In addition, the tion 161 and is trapped in the needle shield by a ledge 162. 
ability to rotate the needle shield with respect to the hub 45 FIG. 11 illustrates an alternative needle sbield assembly 
allows the needle shield to be positioned to avoid blocking 200 of the present invention illustrated without the coUar 
the user's view of volume measuring indicia on the syringe and needle shield. In this alternative embodiment a base 
bairel member 230 is integrally molded and is part of a hub 228. 

FK3 1 illustrates needle shield assembly 20 connected to Hub 228 further indudes an enlarged portion .235 to facfli- 
lrvSd^»^^ac«ulgurS » tate removal and installation of the , needle usembly 

X^ere£Zterile fcSm a innutacturer. Placing Because the collar is rotatably ™»eM» tto 1 hnbitmay 
needle sWtfd 45 in an wtennediate position between the be difficult to install and remove the hub from a hypodennic 
dosed position and the open position, closer to the dosed syringe because rotation of the assembly wiU cause Ae 
«££erett» a corm^onwhich takes up less pack- shield and its connected coUar to rotate around hub mite 
aZ^Sring cXlpace. This is especially true 35 enlarged surface 235 p^vite a surface to ^ *> ^ 
whei the needlerteld assembly is being shipped separately the removal and installation of the needle sru^ assernbty. 
without being attached to a fluid delivery instrument such as In this embodtoent. enlarged portion 235 has an octagonal 
aTringe. Also, in this intermediate position, toe needle shape to further increase its utility as a gripping surface In 
sh^LseniJ is easier to handle tame purposes of addition, hub 228 includes radMy cowardly projecOng *b 
installing it onto a fluid delivery device, such as screwing the 60 236 which further acts as an ^^r^*™*™*? 
£b oJa standard locifeg luer4ype fitting. Accordingly it ^anecdngand discoiinechng fte n^^eld Mserntjy 
is desirable to provide means for releasably retaining the from a hypodermic syringe a rsnmtar ™W » 

ieXZdd toWmtermediate position between the open facilitate the installation of the needle shield assemble 
jStfon and the closed posmon. tattus preferred embodl- present invention » J» ** 

rnent means for rdeasablyletaining the needle shield in the 65 which engages the rotatable smeld when it is mAe dosed 
intermediate position includes protnisioiis 86 and 87 pro- or intermediate position. Also, ribs can be provided _ on 
jec^n7to7ardlyfrom side watts 50 and 51 respectively needle cover 37 to facilitate rotation of the cover which in 
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turn rotates the hub. Also, side walls 50 and 51 of the needle present invention is to attach base member 330 to hub 328 
shield can be designed to be flexible enough so mat hand using one of the many manufacturing processes described 
applied squeezing forces applied to the needle shield while hereinabove. The needle cannula is then assembled to the 
it is in its intermediate position will cause the shield side hub using a variety of known methods for securing the 
walls to collapse and grab needle cover 37 so that torque 3 proximal end of the needle cannula to the distal end of the 
may be transmitted through the needle shield, through the hub with epoxy adhesive being preferred The needle assem- 
needle cover to the hub. Likewise, the needle shield side- bly comprising the hub which includes the base member, 
walls can be designed to grab the hub when the needle shield integrally formed or separately attached, and the needle 
is in the closed position. Accordingly, the present invention cannula is men assembled to the removable needle cover. At 
provides means for applying torque to the hub to facilitate 10 this point in the process, there exists a covered needle 
installation and removal of a needle shield assembly from a assembly wherein the needle cannula is protected from 
hypodermic syringe or similar device. Means for applying damage and its cleanliness is maintained by the needle 
torque include alternative accessible hub structures indud- cover. The needle assembly may be sterilized before further 
ing (hose with enlarged portions, such as enlarged portion assembly into a finished product or the collar may be joined 
235 and/or radially projecting tabs, such as radially project- 15 to the needle hub by advancing the collar over the distal end 
ing tab 236. Means for applying torque can also include of the needle cover, proximally until annular flange 335 
structure for engaging the needle cover and the needle contacts chamfered surface 342 on the collar. The chamfered 
shield, when the needle cover is in the ktermediate position surface is provided to allow the annular flange to spread the 
and providing flexible side walls on the needle shield so that collar slightly so that annular flange 335 can snap into 
digital force will deflect the side walls causing the needle M annular recess 336 in the collar. The needle shield may now 
shield to grab the needle cover for transmitting torque be pivoted to its intermediate position described 
through the cover to the hub. Means for applying torque can hereinabove, and packaged and sterilized or attached to a 
also include structure for engaging the needle shield and the hypodermic syringe and packaged and sterilized Steriliza- 
hub, when the needle shield is in the closed position, by tion may be accomplished by gas sterilization such as HTO 
providing flexible sidewalls on the needle shield so that „ or radiation sterilization. When using gas sterilization the 
digital force win deflect the sidewalls causing the needle package can be made of one hundred percent breathable 
shield to grab the hub for transinitting torque through the material or at least have one surface of breathable material 
hub. Also, the structure for engaging the needle shield and such as a blister package with apeelaMe, breathable top. The 
the hub may be sufficiently strong that in certain breathable surface is necessary to carry out the gas steril- 
configurations, a flexible sidewall will not be necessary to ^ ization process. In radiation sterilization such breathable 
apply torque from the needle shield to the needle hub. components can be used but arc not necessary. Preferably, a 
Structure on the needle shield for engaging the hub may quantity of packaged needle shield assemblies or packaged 
include a series of inwardly projecting ledges, preferably needle shield assemblies attached to devices such as a 
having serrated or otherwise roughened distal ends, for syringe are placed in a corrugated shtoper and sealed before 
contacting the hub and applying sufficient factional force so M the sterilization process 

^ r °!? ti ? n l f TZ ***** to &e Shidd h tfansfcrred » *ould be noted that throughout the specification the 
„?!1L * e hUb * collar has been described as having an aperture of 360° in 

Hub 228 includes proximal raised portion 232 and distal duration. It is within the purview of the present invention to 

raised portion 233. In this errtodiment, distal raised portion have an aperture less than 360° and greater than 180° in 

233 has a chamfered surface so that the collar (not shown) 40 duration which will be sufficient for the collar to be rota- 
may be easily installed over needle cover 237 and into recess tionally attached to a hub. FIG. 13 illustrates an alternative 

234 by sliding the collar over the needle shield, forcibly past collar and needle shield assembly 400 which functions 
the chamfered distal raised portion 233 into recess 234. substantially identically to the embodiment of FIGS. 1-*. 

FIG. 12 illustrates another alternative needle shield However, in mis embodiment collar 441 is semi-circular 
assembly of the present invention. This alternative needle 45 shaped having an aperture 442 of less than 360° and greater 
shield assembly functions similarly to the needle shield than 180° in duration. Collar 441 can be assembled axially 
assembly of FIGS. 1-8. Alternative needle shield assembly over the needle cover and onto the needle hub using methods 
300, like the needle shield assembly of FIGS. 1-8, includes described hereinabove. Also, it may be assembled by mov- 
a needle cannula 321, a hub 328 which includes a base ing said collar horizontally toward said hub and snapping the 
member 330, a needle cover 337 and collar 341 rotationally 30 aperture over the appropriate structure 00 the needle hub. In 
connected to the hub so that the collar can be rotated around either case the alternative needle shield and collar 400 
the hub. An elongate needle shield 345 is pfvotably con- maintains the important advantage of the present invention 
nected to collar 341 through hinge 344. It is within the that collar and needle shield may be assembled to the needle 
purview of present enibodiment that the base member can be hub after the needle cannula and needle cover have been 
a separate element attached to the hub using methods 55 installed. 

described hereinabove or integrally formed as part of the It can be seen mat the present invention provides a 
hub. Rather than having a collar receivkg recess the hub, the self-contained needle shield assembly and a method of 
present embodiment has an annular flange 335. The rota- making wherein the needle shield can be positioned in the 
tional connection between collar 341 and hub 328 is affected needle shielding position using a one-handed procedure and 
by engagement of annular flange 335 with annular recess 60 the needle shield automatically locks in the needle shielding 
336 inside collar 341. po^o,, & ^ ^ occdle h to ^ reused. The needle 

One of the important features of the present invention is shield assembly of the present invention also provides 
that the needle shield and collar can be assembled to the hub structure to protect the cleanliness of the needle until the 
afterthe needle cover has been installed, thereby eliminating needle is first used. The present invention also provides a 
any potential for damaging the sharp needle tip during 65 self-contained needle shield assembly which allows the 
installation of the collar and needle shield assembly. One needle to be used twice, once for withdrawing medication 
way to manufacture the needle shield assembly of the Into a syringe and then for injecting medication into a 
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patient, while providing means for preventing the permanent 
lockin g of the needle shield until the final use by preventing 
the needle shield from being pivoted into the closed position 
while the needle cover is installed. The present invention 
also provides the advantage that the needle shield can be 
rotated with respect to the needle hub so that the needle 
shield can be oriented with respect to a needle cannula which 
has a sharpened beveled tip having a beveled surface. The 
advantage being that the needle shield can be rotated to the 
same side as the needle assembly as the bevel surface faces, 
making it easier to pierce a patient's vein without experi- 
encing interference from the needle shield. Finally, the 
present invention provides the advantage of not having 
intermediate elements separating the needle hub from the 
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cannula is within said longitudinal opening of said 
needle shield. 

2. The method of making a needle shield assembly of 
claim 1 further including the steps of: 

(j) placing said needle shield assembly in a sterOizable 

package; 
(k) sealing said package; 

(1) g ftT!»*i n g said needle shield assembly in said package. 

3. The method of making the needle shield assembly of 
riaim l deleting steps (d) and (f) and changing step (c) to: 
(c) providing a hub having a proximal end for connecting to 
a fluid transfer device and a distal end for connecting to the 
proximal end of said needle cannula, said hub further 
including a base member including a collar retention portion 



mtermediate elements separaung me nccaic mio uvm ui& uiuuuwg » v***, - — * 

fluid handling device, such as a syringe, which can waste 15 configured to accept said collar through its aperture. 
*i i 4Um n*tfc *nH nuilrino the A Th« method of makine a needle shield assem 
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medication by lengthening the fluid path, and making the 
entire assembly longer and possibly more difficult to use. 
What is claimed is: 

1. A method of r^Mng a needle shield assembly com- 
prising the steps of: 

(a) providing a needle shield and collar assembly com- 
prising a collar having an aperture therethrough of at 
least 180° duration and an elongate needle shield 
having a distal end and a proximal end hingedly 
connected to said collar, said needle shield including 25 
two sidewalls denning a longitudinal opening; 

(b) providing a needle cannula having a proximal end. a 
distal end and a lumen merethrough; 

(c) providing ahub having aproximalend for connecting 
to a fluid transfer device and a distal end for connecting 
to the proximal end of said needle cannula; 

(d) providing a base member having collar retaining 
portion configured to accept said collar through its 
aperture; 

(e) providing a rigid elongate needle cover having a distal 
end. an open proximal end and a sidewaU therebetween 
H^fining a cavity; 

(f) attaching said base member to said bub; 

(g) attaching said proximal end of needle cannula to said 
hub; 

(h) placing said needle cover over said needle cannula and 
advance said needle cover until said proximal end of 
said needle cover removably engages said hub; 

(i) connecting said collar to said needle hub by advancing 
said collar axially over said needle cover toward said 
hub until said collar engages said collar retaining 
portion of said base member, said collar and needle 
shield assembly being oriented with said hub so that 
when said needle cover is removed from said needle 
hub, said collar is capable of pivoting from an open 
position where said needle cannula is exposed, to a 
closed needle protecting position where said needle 
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4 The method of making a needle shield assembly of 
claim 1 wherein said distal end of said needle cannula 
includes a beveled surface further including the step of 
(j) rotating said collar with respect to said hub until said 
needle shield is on the same side of said hub as said 
bevel faces. 

5. The method of making a needle shield assembly of 
claim 1 further including the steps of 

(j) providing a hypodermic syringe barrel having a distal 
end, a proximal end, and a circular side wall defining a 
chamber, said syringe barrel including a firusto- 
conically shaped tip having a passageway in fluid 
communication with said chamber; 

(k) engaging said proximal end of said needle hub and 
said tip of said syringe barrel so that said lumen of said 
needle «*«nulA is in fluid communication with said 
chamber. 

6. The method of making a needle shield assembly of 
claim 5 further comprising the steps of: 

(I) placing said syringe and needle shield assembly in a 

sterilizable package; 
(m) sealing said package; and 

(n) gf-H"^n g said needle shield assembly and said 
syringe in said package. 

7. The method of making a needle shield assembly of 
claim 1 changing step (i) to: 

(i) connecting said collar to said needle hub by advancing 
said collar horizontally toward said hub until said collar 
engages said collar retaining portion of said base 
member, said collar and said needle shield assembly 
being oriented with said hub so that when said needle 
cover is removed from said needle hub, said collar is 
capable of pivoting from an open position where said 
needle r^nmitn is exposed, to a closed needle protecting 
position where said needle cannula is within said 
longitudinal opening of said needle shield. 
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